Using an experimental piston type extruder, the extrusion characteristics of clays from Westerwald deposits in West Ger many were compared with those of a domestic Kibushi clay. Both clays showed a linear relationship between the logarithm of extrusion pressure and solid volume fraction with similar gradients. It was found, however, that the clay from the Wester wald deposits can be formed under much lower pressure than that of the domestic Kibushi clay. Thus, the observed differ ence in extrusion behavior is probably dependent on the specific surface area, constituent minerals and the particle orientation during extrusion.
Introduction
Westerwald, being located almost at the center of West Germany, is that country's largest clay supplying area. The clay from the Westerwald deposits is used in ceramics for building construc tion, sanitary ware and table ware. This clay is an efflorescent clay consisting mainly of kaolini te-illite-quartz.1) It was accumulated from Eoce ne to Oligocene of the Tertiary Era,1), 2) and is quite different from the ordinary Japanese clay used for pottery (e. g. Kibushi clay in the Seto and Tajimi areas). It is said that this clay can be formed by itself and shows an excellent firing stability, Nevertheless, comparison of its charac teristics with those of Japanese clays has not been carried out a sufficient extent.
In particular, the problem of depletion of raw materials such as Kibushi clay may necessitate modifications of the properties of current Japane se raw materials or the development of new materials from this point of view. It is believed that it is very important to ascertain the difference in the characteristics of Westerwald and Kibushi clays.
In this paper, the extrudability of the clay from
Westerwald was investigated compared with that of domestic Kibushi clay, and for a reference , a feldspathic body using the domestic Kibushi clay, whose body preparation is for the ordinary ceramic building construction.
2. Experimental details 2.1 Clays tested FT-GB clay, which is a brand name of the Westerwald clay supplied by Fuchs'sche Ton gruben GmbH & Go., KG was used in this study. This is referred to hereafter as I-Clay. The Japanese clay (K-Clay) used for comparison was Yakusa Kibushi clay belonging to the Seto porcelain clay formation of the Seto group of Pliocene, Tertiary Era.3) Feldspar and quartz are added to it to make the feldspathic body. This is referred to hereafter as F-Body.
The chemical composition, mineral assemb lage, particle size, specific surface area, zeta potential and CEC were measured on these spe cimens, And the chemical composition, mineral assemblage with respect to particle size were investigated by separating the specimens in the water. Figure4 shows the results of the extruding tests, indicating a good linear relationship be tween the logarithm of extruding pressure and volume fraction of solid. It is evident that there is no distinctive difference between the gradients of I-Clay and K-Clay. But it is seen that, compared to K-Clay, I-Clay can be extruded under high packing ratios with low water content. In addi tion, compared to F-Body, the inclination of ure as against the one of forming water content , which is important industrially, is small . This means that the forming stability is high . After drying the formed specimens, the particle pack ing ratios were calculated from the bulk density . When the water content of K-Clay at forming was varied from 32.5% to 28.9%, the packing ratios of the dried specimens showed small changes from 67.2% to 68.0%.
The packing ratios of I-Clay, however, varied significantly from 81.3% to 74.1% when the water content was changed from 23.4% to 16.7%. One of the reasons why I-Clay can be formed with low water content may be the fact that the specific surface area of I-Clay is smaller than that of K-Clay.
However, the difference in the dried packing ratios of the two clays can not be attributed to the above-mentioned reason only. Further investiga tions regarding the ease of particle movement due to the difference of the zeta-potential , the effect of the shapes of the constituent mineral particles , etc. must be carried out to clarify the above mentioned point. With regard to the variation in the packing ratios of I-clay, there was a possibility that particle orientation occured due to the water acting as a pressure medium. Therefore, an investigation of the orientation was conducted using dried spe cimens. Using an X-ray diffractometer measure Relation between orientation index and form ing pressure. Orientation index was measured by X-ray diffractometer by comparing the intensity of basal reflections. M, K, MK and Q show the reflection for mica (001), kaolinite (001), mica (002)+kaolinite (002) and quartz (101) and K, I and F in thick letter show K-Clay, I-Clay and F-Body respectively. Calculation of (M+K)/MK or K/Q was done for both directions (parallel and perpendicular to the extruding direction) of extruded specimens. Orientation index was obtained by dividing the value of the parallel direction by the value of the perpendicular direction.
The pressures at the inflection point of I-Clay and K-Clay are approximately 2MPa and 3MPa respectively, while the water contents at forming are 21.6% and 29.6%. This indicates that there is comparatively good correspondence with the plastic limit of 22.7%, 28.2% measured by the Atterberg method. It can be considered this is the result of the particles in the capillary area being able to move freely to some extent, but the detailed mechanism requires further investiga tion,
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